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C onfi derations of Monfieur Auzout upon Mr. 
HookV New Instrument for Grinding of 
Optick-Glafles. 



In the above-mentioned French Trad:, there are, be» 
fides feveral other particulars, to be represented in due place * 
contained fome Considerations of Monfieur Au%out upon Mr. 
Hoo/(s New Engine for grinding OpticI^ ClaJJes, Where he pre- 
mifes in General his thoughts touching the working oi Great Op- 
tick- Glaffes , and that by the help of a Turn lather affirming 
firft of all, that not only the Engin is to be considered for give- 
iiig the Figure, but the Matter alfo, which ought to be brought 
to greater perfection, than it hath been hitherto. For, he 
finds it not fb eafie ( at leaft, inhere he is ) to procure Great pie- 
ces of Glafs without Veins, and other faults, nor to get fuch, as 
are thick enough without Blebbs ; which, if they be not, they 
will yield to the preffure and weight, either when they are fitted 
to the Cement, or wrought. 

Secondly, He finds it difficult to work thefe Great GlafTes of 
the/aw*thicknefs, which yet is very neceffary , becaufe, thar 
the leaft difference in Figures fo little convex, can put the Center 
out of the Aiidle, 2 or 3 Inches > and if they be wrought in Moulds, 
the length of time, which is required to wear and to fmooth 
them, may fpoil the beft Mould, before they be finifhed.' Be- 
fides, that the ftrength of Man is fb limited, that he is unable 
to work Glaffes beyond a certain bignefs, fo as to finiih and 
polifli them all over fo well, as/maS Glaffes ; whereas yet, the 
bigger they are, the more complcat they ought to be : And if 
any weight D or Engine be ufed to fupply ftrength, there is then 
danger of an unequal preffure, and of wearing away the En- 
gine » In the mean time, the precifenefs and delicatenefs is 
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greater than can eafiJy be imagined. Wherefore he could never, 
having fome experience of this precifenefs, conceive, that a 
Turn.latbe y wherein muft be two different, and in fome manner 
contrary motions, can move with that exa&nefs and fteddinelsj, 
that is required, efpecially, for any confidcrable length of time. 

Having premifed this 3 he difcourfes upon Mr. Hoe\ his Turne, 
intimating firft of all, that he was impatient to know what kind 
oiTurne this was, imagining,that it had been tried, and had luc- 
ceeded, as coming from a Society that profeffeth, they nub- 
iifh norhing but what hath been maturely examin'd. But that he 
was much lurprifed when he faw the Micrography of Mr. Hook, 
and found there, that his Engine was published upon a mur 
Theory^ without having made any Experiment, though that 
m/ghc have been made with little charge and great /peed ; ex- 
pence of Money and Time being the onely thing, that can ex- 
cufe thofe who in matter of Engines impart their inventions to 
the publick,without having tried them,to excite others to make 
trial thereof. 

Whereupon he propofes fome difficulties, to give the Inven- 
tor occafion to find a way to remove them. He affirms there- 
fore, that though it be true in the Theory, that a Circle, whofe 
Plain is inclined to the Axis of the Sphere by an Angle, whereof 
halt the diameter is the Sine, and which touches the Sphere in 
its Pole, will touch in all its parts a fphertcal Surface, that (hall 
turn upon that Axe. But that it is true alfo, rh.it that muft be 
but a Mathematical Circle, and without Breadth, and which pre- 
cisely touches the Body in its middle : Whereas in the practice, 
a Circle capable to keep Sand and Putty,muft be of fome breadth; 
and he knows not whether we can find fuch a dexterity of 
keeping fo much of it, and for fo long a time,as needs, upon 
the Brim of a RJn% that is half an Inch broad. He adds, that it is 
very difficult to contrive, that the middle of the Glafs do al- 
ways precifejy anfwerto the Brim of this Bing, feeing that the 
pofiticn of the Glafs does always change a little in refpedref the 
Ring) in proportion as 'tis worn, and as it muft be preffed be- 
canfe of its inclination. He believes it alfo very hard, to give 
to the Axis or to the Mandril, which holds the "Glafs, that little 
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Inclination, that would be neceffary foe great GlafTes, and to 
make the two Mandrils to have one and the fame Vlain y as is ne- 
cefT»ry. And,having done all this, he perfuades himfelf, that it is 
exceeding difficult, if not impoffibie, for two contrary motions, 
where Co many pieces are, to reft for a long time fteddy and 
firm, as is requtlite for the not fwarving from it a hair's thick- 
nefsj fince leis than that can change all. 

He goes on,and, feeing that this Inventor fpeaks cf Glaffes of a 
thouiand,&ten thoufand foot, which he fuppofed not impt ffible 
to be made by this Engine, difcouffes of wliatisnectflary for 
the making Glaffes of fuch bignefs"} which he believes this /«- 
ventor may perhaps not have thought of. Wherefore he affirms, 
that if the 77*^, made by himfelf for the Apertures of Glaffes 
(which is that, that is above delivered) be continued unto a 
thoufand feet, by taking always the Subdnplicate pruportitn of 
Lengths, it will be round,that for pretty good ones/the Aperture 
mutt be of 1 5. Inches; for good ones, more than 1 8. and for 
fuch as are excellent, more than 2 1. Inches : whence it may be 
judged, what piece of Glafs, and of what thicknefs it muft be, to 
refill- the.working* But he proceeds to fpeak of the Inclination, 
which xhzMawiril muft have upon theP/*/» of theK?»g,when the 
Ring mould have 1 o.or 1 2 Inches; and finds,that it would make 
but 6 <or. 7. minutes of inclination, and that a Glafs would have 
lefs Convexity '.and confequenttyjlefs difference from a Glafs per- 
fec"tlyplain,than the 7. or 8. part of a Line. And then he leaveth it 
to be judgedjwhethcra Glafs of fuch a Length being found, We 
ought to hope, that a Turn can be firm enough to keep fuch a 
piece of Glafs in the fame Inclination, fothat a Mandril do not 
recede fome Minutes from it : and, though even the Glafs could 
be faftned perfectly perpendicular to iheMaridriI x that thefe 
two Mandrils could be put. in onearid the fame plaee,& that that 
little Inclination, which is requifite, could be given, and the 
A/«nir*7becontinuedto be preffed in that 'fame Inelination, ac- 
cording as the. Glafs is worn. All which particulars,he conceives 
to be very hard fn the practice $ not to mention, that the weight 
of the GUfsjthat fhould be inclined to the Horizon, as 'tis repre- 
fented by Mr;HM^ 5 would make it Aide upon the CmentjcaA fo 
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change the Center ; and that the Glafs is not pr efTed at the fame 
time by the Sing butin one part on the fide, v id. about a founh; 
and that the parts of the Glafs are not equally worn away, &e. 
What then, faith he, would becomof a Glafs of iocoo feet, 
which, according to the faid. Table, would have more than four 
feet, or four feet and nine inches, or five feet, feven inches A~ 
*>erture,and of which the 7^z«g,though it were two feet nine inch- 
es, would have but one minut of Inclination, and the Glafs of y 
feet Aperture would have.b*>4 minuts, and the curyity of it 
would be lefs than the tnftWrrt Tpart of a Line. ^Jrfh 

Em, faith he, let us coniider, only a Glafs of 3CoTT>ot, to fee, 
what is to be hoped of that, and to know at leaft the difficulty, 
to be met within making a Glafs only of that Length. A Gla/s 
then of 500 foot, according to his Table, muft have more than 
8 inches Aperture, which makcth but 16 minuts of its Circle, and 
•it fhould have more than ii inches, if it be an excellent one. 
If Mr. Hw>k. ( adds he ) did ufe but his fy'xg of 6 inches, which 
he would ufe from twelve to an hundred foot Gla/s, the Inclu 
nation , which the Axis, or Mandril, that bears his Glafs, fhould 
have, mould be but 16 minuts, and the Cttrvity of the Gla/s 
would be !eis than the eighth part of a Line, and if he fhould. 
ufe a bigger; the Intimation would be proportionable.. 

Whence it may be judged (continues he) that we are yet 
very far from feeing Animals &C. in the Moon, as Monfieur Des 
Cartes gzvehoye, and Mr. /-fco^de/pairsnotof. For, he be- 
lieves by what he knows of TeJefcopes^ that we are not to look, 
for any above 300 or 400 foot at moft ■, and he fears, that nei-, 
ther Matter nor Art will go even fo far. 

When therefore {faith he ) a Glafs of 300 foot fhould bear 
an Eye-glafs of 6 inches ( which would appear wonderful) it 
would magnifie but tfoo. times in Diameter^ that is, 3 ($0000 
rimes in Sorfcce: but fuppofe,that fuch could be made,as would* 
magnifie a 1 oco times in Diameter, and 1 000000. of times in 
Surface, admitting, there were but tfoooo leagues from the Earth. 
to the Moon, and. that the fmalnefs of the Aperture of the Glafi 
fes ( which yet would diminifh the Light more than 3 6 times ), 
and the obfta.de of the Air. were not confidered, we fhould noc 
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fee the MoM> but as if we were a i oo, or at leaft, So. leagues dk 
ftant from her without a Glafs. He here wifhes, that thofe , 
that promifc to make us fee Animals and Plants in the Moon > 
had thought on what our naked Eyes can make us difcern of 
fuch Objedbj only at roor 12 leagues diftance. 

But this he would not haveunderftobd as a difcouragement 
from fearching with all care and earneftnefs after the means of 
making long Tele/copes, or of facilitating the working thereof \ 
but only as an Advertifement to thofe, who light upon the The. 
ery of any Engine, not to expofe it prefently as poffible and ufe- 
ful, before they have tried it, or if it have fucceeded in fmall , 
not to endeavour to perfuade, that it will alfo fucceed in great. 

As it may happen Qaith he ) that the Engin of Mr. Hoo\ may , 
by ufing all necefTary precautions, fucceed in the makingof Eye- 
Glajps ,or fmaS Optick-GlafTes, but not in making great ones ; 
as we fee,that an inftrument compofed of two Rulers , where- 
with are traced Portions of Circles, fucceeds well enough in 
/tfj*#,but when there is no more than half a Line, a quarter of a 
Line, or lefs convexity,it will be no longer juft atall,as he tells 
us to have made the proof of it inCircles drawn by the means of 
one of thefe Inftruments, made by one of the beft Workmen 
in his time, who, whilft he lived, efteemed them above price, 
although they be not juft j as others and my felt (faith he) have 
bytryat found, when we endeavoured to make Mouldl by their 
means, & as thofe, who by the like Inftrument laboured to trace 
portions of Circles of 80 or 100 foot, &c. Diameter, can atteft. 

But, notwithftanding all this, he hath thought upon two or 
three things, which he thinks may remedy fomeinconvenien- 
cies of Mr. Hoo\hhTurn. The fir ft is, to invert the Glafs, and 
to put it under thej^wg,that fo not only theGlafs may be placed 
more Hort\ontaSy,znd not Aide upon thcCement,but that the Sand 
alfo.and the Putty may ftay upon the Glafs. 

The other ii, that there muftbetwo Poppetheadi, into which 
the Mandril muft pafs, where the ~Ring is to be faftned j and the 
Mandril muft be perfectly Cylindrical, that fo it may advance 
upon the Glafs as it wears away by the means of its weight , or 
by the means of a fpring, preffing it, without wrigling from one 
place to another, as it would prefently happen in the fafhion , 
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as the Turn is compofed. For, when the GlafTes do wear , e- 
fpecially when they are very convex, it cannot be otherwife, bur 
the Mandril will play and wrigle, before the Sorue be made 
firm. 

Bathe doubts, whether al! can be remedied, which he leavs 
to the induftry of Mr. Hool^, confideringwhathe faith in the 
Preface of his Micrography, touching a Methodj he knows, of 
finding out as much in MeckanicJq, as can be found in Geometry 
by Algebra. 

Befides this, he taketh notice, that moft of thofe that medle 
with Optic \-GUjJes, give them not as much Aperture, nor charge 
them fo deep as they ought. And he infhnces in the Telefcope, 
which His Majejly of Great Britain prefented the Duke of Or- 
leans with, vide/, that it did bear but 2 inches, and 9 lines French, 
for its greateft Aperture, though there be 5 or 6 leffer Apertures, 
of which it feerns (faith be) the Artificer would have thofe, 
that ufe it, ferve themfelves more ordinarily, than of the great- 
eft; which conveys butalmoft half as many Rays as it fhould do, 
according to his Calculation, which is, as 9 to 16 ; Whereas, ac- 
cording to his Table of Apertures, an excellent 5 5 foot Telefcope 
fhould bear 4 inches Aperture in proportion to excellent fmall 
ones. He notes alfo, that the Eye.-glafs of the faid Telefcope, 
compofed of s GlafTes, hath no more effect, when it is moft 
charged, than a Glafs of 4^ inches ; which makes it magnifie 
not a 100 times. And he finds by Mr. Hoo\, that he efteems a 
Tele/cope made in London of tfofeer, (which amount to about $7 
feet of France, the foot of France being to that of England as a- 
bout 1 5 to 1 6 ) becauie it can bear at leaft 3 Enghjh inches A~ 
perture, and that there are few of 30 feet, that can bear more 
than 2 inches, ( which is but 2*f Lines French) although he (M. 
Au^put ) gives no Iefs Aperture, than fo, to a 15 foot~Telefcope } 
and his of x 1 feet hath ordinarily a Inches, 4 Lines, or 2 inches, 
6 Lines Aperture. 

This Difcourfe he Concludeth with exhorting thofe, that 
work Optic\- Glafles, to endeavor to make them fuch , that they 
may bear great Apertures and deep Eye-glafiesj feeing it is not 
the length that gives efteem toTclefcopes ; but on the contrary 
renders them lefs eftimable, by reafon of the trouble accom- 
panying 
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panylngthem, if they perform bo more, than fhorterones. 
Where, by the by, he takes notice, that he knows not yet, what 
aperture Signot Campani gives to his GlafTes, feeing he hath as 
yet fignified nothing of it > but that the fmaU one, fent by him 
to Cardinal Antonio, hath no more Aperture, than ordinary ones 
ought to have. 

He promifes withall , that he will explicate this way in his 
Treatife of the ufefulaefs ofTele/oopes, where he intends to affign 
the Bignefs of the Diameter of all the Planet/, and their propor- 
tion to that of the Sun j as alfb, that of the Stan , which he e- 
fteems yet much lefs, than all thofe have done, that have writ- 
ten of it hitherto ; not believing, that the Great Dog, which ap- 
pears to be the faireft Star of the Firmament, hath » Seconds in 
Diameter, nor that thofe, which are counted of the fixth Mag- 
nitude, have ao thirds 5 nor thinking, that all the Stars, that are 
in the Firmament, do enlighten the Earth as much as a Luminous 
Body of 20 feconds in Diameter would do, or, becaufe there is 
but one half of them at the fame time above our Horizon, as a 
Body of \\fecondsva. Diameter jand as the 18432 th part of the 
Sun would enlighten us, or as the .Saw. would do, if we were 14 
times more diftant from it 5 than Saturn, and 137 times further, 
than the Earth : Which, he faitb 3 would not be credible, if he 
did not endeavor to evince it both by Experience and i\eafon. 
And he doubts not, but that Venus, although (he fends us no 
Light but what is reflected, does fometimes enlighten the Earth 
more, than all the Stars together. Yet he would not have us i- 
magine,froB3 what he hath fpoken of the fmalncfs of the Stars, 
that Tele/copes do not magnifie them by reafon of their great di- 
ftance, as they do Planets j for this he judgeth a Vulgar Error, 
to be renounced. Tele/copes magnifie the Stars (faith he) as 
much in proportion, as they do all other Bodies, feeing that the 
demonftration of their magnifying is made even upon Parallel 
rays, which do fuppofe an infinite diftance , though the Stars 
have none fuch : And if the Telefcopes did not magnifie the Stars, 
how could they make us fee Tome of the fiftieth, and it may 
be forneof ihzhundretb, and two hundreth>Magr\kude , as they 
do,.. and. as they would fhew yet much lefTer ones, if they did 
magnifie more ? 
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